Disparate effects of activators of protein kinase C on HL-60 promyelocytic leukemia cell differentiation.
In previously published studies (Kreutter, D., Caldwell, A. B., and Morin, M. J. (1985) J. Biol. Chem. 260, 5979-5984), we demonstrated that the activation of the calcium- and phospholipid-dependent protein kinase C by phorbol esters was dissociable from the induction of monocytic differentiation by these agents in HL-60 promyelocytic leukemia cells. We have now compared the effects of two related diterpenes (mezerein and 12-O-tetradecanoylphorbol-13-acetate) and two cell-permeable diacylglycerols (1-oleoyl-2-acetoylglycerol and 1,2-dioctanoylglycerol) on the induction of differentiation in HL-60 cells. Each of these agents activated protein kinase C in vitro and stimulated the phosphorylation of a number of identical proteins in intact HL-60 cells. Exposure to either of the diterpenes at nanomolar concentrations resulted in an inhibition of cell growth and the induction of qualitatively distinct types of monocytic maturation in HL-60 cells. Conversely, neither of the two diacylglycerols was found to be a potent or efficacious inducer of differentiation, as measured by increases in cell adhesion, nonspecific esterase activity, or phagocytosis, even at growth-inhibitory concentrations. However, concurrent exposure of HL-60 cells to both 1,2-dioctanoylglycerol and the calcium ionophore A23187, at concentrations which were without maturational activity when used separately, resulted in measurable increases in both protein phosphorylation and in the fraction of cells expressing a differentiated phenotype. Taken together, these results suggest that specific biochemical effects associated with 12-O-tetradecanoylphorbol-13-acetate, in addition to the activation of protein kinase C, may be important determinants for the induction of leukemia cell differentiation.